Drought is one of the major climatic hazards impacting on the various sectors including crop and livestock in the West African Sahel. Pastoral and agro-pastoral communities in the region are regularly affected by drought, with vulnerability differing with gender, age, wealth status (access to cropland and livestock endowment), geographic location, social networks, and previous exposure to drought. Effective interventions require regular monitoring of vulnerability to drought, for which various quantitative and qualitative approaches exist. Qualitative assessments of vulnerability rely on participatory approaches with emphasis on involvement of the local communities in the analysis of their vulnerability to climate-induced stresses. In this study, we used a participatory approach to assess the vulnerability of three agro-pastoral communities in Niger to drought. The specific objective of this study was to assess the strength and limitation of a participatory vulnerability approach using a case study. According to the respondents in all the study sites, the incidence of drought has become more frequent in the last three decades compared to previous decades (before 1970). The impacts of drought on livelihoods according to the participants included food shortage, famine, forced sale of livestock to buy grain, decimation of livestock herds, and massive exploitation of woody plant species. The main weakness of participatory vulnerability assessments is the scalability of findings, as they are often location-specific. Therefore, participatory assessment should be complemented with more rigorous quantitative approaches to enhance applicability of the results to other locations with similar contexts.
Background
The social dimensions of climate change in African drylands have attracted significant attention within the international community. Having experienced a significant decline in rainfall since the late 1960s, the Sudano-Sahelian region represents an important case for understanding the vulnerability of pastoral and agro-pastoral peoples to recurrent drought. Multiple definitions of vulnerability exist in the literature (Watts and Bohle 1993; Luers 2005; Adger 2006; Cutter 2006; Eakin and Luers 2006; O'Brien et al. 2007; Vogel et al. 2007; Cannon and Muller-Mahn 2010; Miller et al. 2010; Turner 2010; Ribot 2011; Bassett and Fogelman 2013) . O'Brien et al. (2007) One important conceptualization is the 'disaster pressure-and-release' model of Wisner et al. (2004) which incorporates understandings about the relationship between biophysical variability and production of the 'hazards approach' (e.g. Cutter 2006) as well as about how the social context shapes a more broadly defined vulnerability from the food security literature (e.g. Watts and Bohle 1993; Ribot 2011) . From this perspective, vulnerability is 'an aggregate measure of human welfare that expresses the degree to which a person, group or human-environment system is likely to be exposed to, adversely affected by, and unable to cope with, and recover from the impact of a hazard' (Wisner et al. 2004) . This is an appropriate framework to better understand the differential vulnerabilities of pastoral and agro-pastoral households and communities in the Sudano-Sahelian region, whose vulnerability is determined by socially mediated access to resources which in turn is often influenced by rainfall variability. Livestock husbandry figures prominently for all rural peoples in the region, no matter their ethnic and productive (e.g. 'farmers' or 'herders') identities. At a fundamental level, unlike crop agriculture, livestock producers can respond to the spatial heterogeneity of vegetative production by moving livestock to where it has rained. Still, these household responses are shaped not only by household labour but also by community-level efforts to protect livestock corridors, water points, and pastures. Moreover, livestock serve as important stores of wealth that can be converted to muchneeded grain during times of hardship. Livestock and grain markets very much meditate these conversions however with livestock prices often declining with respect to grain prices during severe (and widespread) droughts.
In these ways, hazards approaches will point to the resilience of mobile pastoralism (Martin et al. 2014 ) while food security approaches will point to economic vulnerability of livestock owners during droughts (Sen 1981; Watts 2013 ). An approach such as the 'pressure-and-release' model that incorporates both is critical to understand how vulnerability is produced in agro-pastoral communities in Sudano-Sahelian West Africa. Moreover, given the importance of community-level factors in shaping resource access (e.g. markets, labour, pastures) (Agrawal et al. 2009 ), such assessments must be conducted not only at the level of individual households but also at the community level. These considerations suggest that drought vulnerability is strongly shaped by local contexts (Nielsen and Reenberg 2010a, b) . Such contexts are best known by local community members in the region who have experienced recurrent drought over many decades. Therefore, there is a strong need to develop participatory vulnerability assessments that address both social and biophysical sources of vulnerability at household and community levels.
In this article, we report on the use of a participatory vulnerability assessment (PVA) approach, inspired by the pressure-and-release model (Wisner et al. 2004) , in three agro-pastoral communities in Niger.
Participatory vulnerability assessment
Various approaches have been reported in assessing the nature of vulnerability of pastoral and agro-pastoral communities to climatic stress and other shocks (O'Brien et al. 2004; Wisner et al. 2004; ActionAid International 2005; Smit and Wandel 2006; Freeman et al. 2008 ) and how it is distributed socially (gender, age, wealth) and geographically (resource access, access to markets and climate). Vulnerability assessment can be quantitative, qualitative, or a combination of both, depending on the objectives, disciplinary orientation, and scale of analysis, and may entail identifying, documenting, quantifying, and ranking the vulnerabilities to different stresses or hazards in a community or a system (Freeman et al. 2008) . Quantitative vulnerability assessment uses measurable characteristics or indicators to establish scores or indices to represent the degree of vulnerability of a system, community, region, or country. For example, Vulnerability Analysis and Mapping (VAM) of food (in)security was developed by the World Food Programme (WFP) and has been used for vulnerability analysis for Niger (WFP 2005) . VAM uses a range of monitoring indicators including satellite imagery of rainfall and crops and food prices in local markets to establish the vulnerability of regions in a country to food deficit (WFP 2005) . The weakness of VAM is that the indicators used are developed by 'experts' with little or no input from the affected communities. Similar approach was used by Freeman et al. (2008) to assess the vulnerability of livestock-based communities in Lesotho, Malawi, and Zambia to economic-or climate-induced shocks. Through this approach, different geographic locations and their varying degrees of food deficit were identified and characterized into 'hotspot' and 'non-hotspot' of food aid. Deressa et al. (2008) and Opiyo et al. (2014) also used vulnerability indices based on a set of indicators from the literatures to measure household's vulnerability to climate-induced stresses by farmers and pastoralists in Ethiopia and Kenya, respectively.
According to Adger (2006) , vulnerability cannot be easily reduced to metrics and is not easily quantifiable because the experiential or perceptual dimensions of vulnerability cannot be easily measured. Hence, frameworks for measuring vulnerability should complement quantitative measurements with insights and perceptions of vulnerability based on stakeholder-led qualitative assessments (Adger 2006) . Qualitative assessments of vulnerability rely on participatory approaches with emphasis on involvement of the local communities in the analysis of their vulnerability to climate-induced stresses or risks (Brockhaus et al. 2013; Prokopy et al. 2013) . According to these authors, participatory approach is appropriate where the study aims to change the behaviour of the people regarding their response to climate-related hazards. Participatory vulnerability assessments use qualitative techniques such as focus group discussion, semi-structured interviews, open-ended discussion, community workshop, key informant interviews, and role playing games in assessing vulnerability at the household or community level (ActionAid International 2005; Eriksen et al. 2005; Prokopy et al. 2013) . Sometimes, participatory approach may be combined with quantitative indicators, for example in participatory modelling local actors identify the most relevant issues related to their vulnerability to climate change to be considered as input variables to contextualize the generalized model (Asare-Kyei et al. 2015) . Tools that are commonly used in participatory analysis of vulnerability include resource mapping to illustrate the potential or actual impact of climatic hazards like drought on the community resources, scoring of the degree of severity of climate hazard or risk faced, ranking of the importance of risk and coping strategies, historical timelines of climatic hazards, stories about historical experiences related to climate change, and conceptual mapping or mental models. Conceptual mapping is often used to assess farmers' perceptions of their vulnerability and adaptive capacity to climate change, and it entails identifying and linking causes to the problems with arrows (Tschakert 2006) .
The strength of participatory assessments of vulnerability is that they focus on the experiences of people or communities that have been affected by climatic stress and other shocks and their specific contexts. To assess the experiences of the communities, key stakeholders are often engaged in an in-depth examination of their vulnerability. In participatory vulnerability assessments, the communities serve as both the informants and analysts (ActionAid International 2005) . Sometimes, a facilitator may be required for the community workshop or focus group discussion to manage groups of people and effectively guide the discussion. In view of the strength of participatory vulnerability assessment as an approach to engage with the communities, it is commonly used by non-governmental organizations (NGOs) in developing countries to foster relations with communities and assist in the design and operations of interventions and development projects to reduce vulnerability to climatic hazards (ActionAid International 2005; van Aalst et al. 2008) . This preference for the participatory vulnerability approaches by the NGOs has led to their increased use in vulnerability studies in the developing countries (van Aalst et al. 2008) . However, there is presently paucity of information on the vulnerability analysis approaches in West African Sahel. Tschakert (2006) used participatory risk ranking and scoring among smallholder farmers in Central Senegal with focus on multiple stresses such as low agricultural productivity, poor health, rural unemployment, loss of livestock, and food insecurity. This author did not include climatic hazards in his study. Brockhaus et al. (2013) also used participatory approach to assess responses of agro-pastoralists in Northern Mali to external events such as droughts, the coping and adapting strategies of forest-and livestock-based livelihoods facing ecological changes. To identify and assess participants' responses to multiple climate-and livelihood-related stresses, these authors used a range of tools from participatory rural appraisal (PRA), such as fodder calendars, resource maps, and historical timelines. Roudier et al. (2014) reported participatory research in two communities in Senegal to assess the role of climate forecasts in smallholder agriculture using participatory modelling approach to integrate local and scientific knowledge. In an attempt to address the paucity of information in the Sahel on participatory vulnerability approaches, Ricci et al. (2015) developed a participatory risk management framework for local actors based on the UN Habitat Cities and Climate Change Initiatives (CCCI) in BoboDioulasso, Burkina Faso. However, this framework has not been applied by the authors and thus remains theoretical. The first three studies mentioned above focused on multiple stresses or hazards, and it is difficult to design community actions for multiple hazards. Besides, detailed vulnerability analysis requires context specificity and focus on clearly identified climatic hazard or stress (Rurinda et al. 2014) .
In an attempt to fill the gap identified in few studies mentioned above on participatory vulnerability approaches in the Sahel, this study focused on participatory assessment of vulnerability of agro-pastoral communities in Niger to drought, which is one of the major climatic hazards in the Sahel. In addition, this study looked at the limitations (along with strengths) of participatory vulnerability assessments which are often overlooked by the NGOs who commonly used these approaches as they (the weaknesses) have implications for the scaling up of the findings. The specific objective of this study was to assess the strength and limitation of participatory vulnerability approach using a case study of vulnerability to drought in three agro-pastoral communities in Niger.
Study area
This study was conducted in three communities in Niger, namely Fakara, Gabi, and Zermou, with different rainfall, social, and economic conditions (Saqalli 2008; Saqalli et al. 2011 Saqalli et al. , 2013 . At all sites, climate is tropical semi-arid with rains distributed in one single rainy season from June to October. Average annual rainfall increases from the north to the south with Zermou in the north having on average 350 mm (Table 1) and Fakara 500 mm and Gabi to the south with around 550 mm of rainfall per year (Saqalli 2008) . Soil fertility is relatively good in Gabi whereas it is average in Fakara and Zermou (Table 1) . Millet, sorghum, and cowpea are the major crops while cattle, sheep, and goats are the dominant livestock species in the three study sites. The WFP report on food security in Niger of 2005 (WFP 2005) ranked Fakara and Zermou highly vulnerable to drought and food insecurity.
Fakara is situated in southwestern Niger (Kollo administrative district), and it lies between the confluent valleys of the Niger River to the west and the fossil valley of the Dallol Bosso to the east. Fakara is about 70 km northeast of Niamey, Niger's capital. The study site, which has been described in detail by Turner and Hiernaux (2002) , Hiernaux and Ayantunde (2004) , and Ayantunde et al. (2011) , is populated mainly by the Djerma ethnic group. While historically crop cultivators, many Djermas increasingly rely on livestock, which follows the regional trend towards mixed farming systems, blurring the dichotomy between ethnicities who traditionally based their livelihoods uniquely on either livestock owning or crop cultivation, a trend which is driven by the need for diversification to reduce vulnerability. Fakara also harbours a significant number of Fulani people (about 20 % of the population of the study site), who are pastoralists but are increasingly engaged in farming. According to the survey conducted in 2004 (Ayantunde et al. 2007 ), about 90 % of the Fulani households in Fakara were also growing crops in addition to livestock husbandry. Since the droughts of the 1970s, livestock-poor pastoralists are increasingly farming on land that is usually leased to them by farmers holding usufruct and there are many poor Fulani in Niger who have abandoned pastoralism to take up farming (Moritz et al. 2009 ).
Gabi is situated 40 km to the south of Maradi, the second major town of the country and is less than 30 km away from the border with Nigeria. Devoid of hardened plateaus or stony hills, it is crossed by a dry valley (called the Goulbi of Gabi) oriented south-north (Saqalli 2008) . The Gabi site is mainly populated by Hausa, with a minority of Fulani and Bouzou who have sedentarized. The Gabi site has been described in detail in studies on farming system transitions by Mortimore et al. (2001) and Tiffen (2001) . There is a high integration of crop and livestock farming in Gabi as is the case in most communities in the Maradi region of Niger (Saqalli 2008) . Due to good soil fertility and extensive use of animal manure and fertilizers in Gabi, millet yield is relatively higher than those of Fakara and Zermou sites in a normal rainfall year. Due to its closeness to Katsina and Kano, two major towns in the north of Nigeria, many households in Gabi have family members who work there as migrant labourers or as small-scale traders. These migrant family members provide an important source of revenue to many households in Gabi.
Zermou is situated 40 km northeast of Zinder, the third biggest town in Niger. It is characterized by countryside of rocky inselbergs and stony granite or metamorphic hills (Saqalli 2008 ) which constitute, depending on the villages, around 30 % of the territory. The rocky and stony areas in the territory are used as grazing areas since they cannot be cropped. The rest of the territory is almost entirely covered by a sandy plain, constituting the major part of millet-cropped areas with sandier soils Ayantunde et al. 2011; Saqalli et al. 2011; Saqalli et al. 2013. a Bouzous are the descendants of Tuareg slaves and freed during the colonization. They still keep large elements of Tuareg culture and keep mainly livestock than in the Fakara. The presence of sand favours drainage but in case of low rains increases the risk of poor yields. Due to low soil fertility and low rainfall, Zermou has been highly vulnerable to food insecurity in the last three decades and has suffered many famines; the last one was in 2005 (Saqalli 2008; Saqalli et al. 2013) . The major ethnic group in Zermou is Hausa with a mixed origin of Kanuri/Hausa while Fulani ethnic group is in minority. In all the three study sites, Koranic education is an important form of education. The illiteracy rate is quite high in Fakara and Gabi (Table 1) .
Methods

Data collection
For the community workshop and focus group discussion, a range of tools from participatory rural appraisal were used such as historical timelines, seasonal calendars, and matrix scoring and ranking. In each site, a facilitator who speaks the local language very well (Zarma in Fakara, Hausa in Gabi and Zermou) moderated the community workshop and focus group discussion. The facilitator guided the discussion by posing questions to the participants on different issues on vulnerability to drought and ensured their active participation. For each question, about five participants were allowed to speak including at least a woman, and this was then approved by the participants at the community workshop by waving of hands. When two or more responses were different, the participants were asked to show the response they supported by raising their hands and they were counted. For most of the questions, there was unanimous support for the responses by the participants. Differences in response were only noted for the question on severity of drought, particularly for the drought considered modest by the majority of the participants (that is >75 %). To classify the severity of drought, we used a scoring tool where four pebbles denoted very severe, three pebbles for severe, two pebbles for modest, and one pebble for mild. The facilitator was assisted by two rapporteurs who were responsible for taking notes from the discussions. The facilitators and the rapporteurs were from the project team, and they have been trained in the use of participatory vulnerability analysis (PVA) framework. To recognize the customary authorities in each study site, the village chief was appointed as chairman at the community workshop, and he was essentially responsible for giving the opening and closing speeches.
Participatory vulnerability assessments
A community-level workshop coupled with discussions with key informants were organized at each site between July and August 2008 using the PVA framework developed by ActionAid International (2005) to assess the vulnerability of the communities to drought. Participatory vulnerability analysis is a qualitative way of analysing vulnerability, which involves participation of exposed people.
The analytical framework for PVA is presented in Fig. 1 and it entails four steps (ActionAid International 2005) . The first step is diagnosis of vulnerability of the community to climatic hazards, particularly drought. This involves identification of stakeholders and timeline analysis of the disasters the community has faced. To elicit necessary information, the participants were asked to identify climatic hazards, particularly drought, the community has faced, the time they occurred, and the frequency. Though the focus of the vulnerability assessment is on climatic shocks, nonclimatic-related hazards were mentioned in the course of the workshop in all the study sites and they were equally discussed. The second step of the PVA framework is the analysis of the causes of vulnerability -the underlying causes, severity, and ranking the list of causes. The third step is the analysis of community actions and capacity. This entails establishing the existing strategies, resources, and assets used to reduce vulnerability and external assistance received and their effectiveness. The fourth step is identifying interventions from the analysis which entails prioritizing broad interventions including actions to be carried out by the communities and those by the external agencies.
Stakeholders' participation
The success of participatory vulnerability analysis partly relies on the diversity of stakeholders involved (ActionAid International 2005) . For the community workshop in each study site, we invited key community leaders, local government officials, non-governmental organizations, governmental organizations, and agricultural research institutions. All social groups, defined by ethnicity/caste/occupation in each community were represented at the workshop. The village head in each community and local government chairman participated at the workshop. The number of adults who participated in Fakara, Gabi, and Zermou was 101, 168, and 125, respectively, with all ethnic groups represented -Hausa, Djerma, Fulani, and Bouzou. About 40 % of the workshop participants in each site were women. Participation by local government officials, government ministries, and NGOs provided a unique opportunity of linking the local communities with the key actors in relief services and disaster response. In each community, the workshop started with brief introduction of the project and presentation of procedures for the workshop. This was then followed by group work to construct a timeline of the disasters, especially climate related, that the community has faced. Afterwards, the discussion moved on to the participants' understanding and analysis of vulnerability. Community actions taken in response to drought and external assistance received were also discussed as well as necessary actions to be better prepared for future climatic shocks. After the workshop, a focus group discussion consisting about ten key informants (including community leaders, government representative, NGO staff, and a researcher) was held in each community to validate the results from the workshop. This validation was guided by two major questions: Are the results consistent with the actual situations in the community and if not, why? Is there any key information missing from the results? Most of the results from the community workshop were judged to be reliable by the focus group discussants.
Results and discussion
Timeline, frequency, and impact of drought on livelihoods
According to the timelines of drought 1 incidents prepared by the workshop participants, drought occurred at least once in a decade in all the study sites since 1950 (Table 2 ) but with varied degrees of severity. The common features of drought included insufficient rainfall, late onset of rainfall, and early cessation of rainfall especially during millet flowering (Table 2 ) which led to poor-to-non-existent crop yield and scarcity of forage resources for livestock. The impacts of drought on livelihoods according to the participants included food shortage, famine, forced sale of livestock to buy grains, decimation of livestock herds, increased exploitation of woody plant cover, and migration of young men to neighbouring countries. The timeline of drought incidents mentioned by the workshop participants largely agrees with the report by Brooks (2004) who observed that about eight major droughts have occurred in semiarid Africa since 1960. The major droughts of 1973/ 1974 and 1983/1984 in West African Sahel (Turner 2000; Brooks 2004 ) were mentioned by the participants in all the sites. Six droughts were mentioned in both Fakara and Gabi since 1950 whereas eight droughts were mentioned in Zermou during the same period confirming the assessment by the World Food Programme -Impact of community actions to reduce vulnerability to drought -External assistance received and the impact 1. Diagnosis of vulnerability of the community to drought -Introduce concept of vulnerability -Ask the participants of their understanding of vulnerability -Discuss timeline of drought starting with the most recent ones -Find out how they coped (coping strategies) Tools: Historical profile/timeline, story
Step (WFP 2005) that the Zinder region, where Zermou is situated, is highly vulnerable to climatic shocks and food insecurity. Over the past three decades, droughts are more frequent than previously (pre-1970) according to the respondents in all the study sites, and the communities are more vulnerable now due to repeated exposure to drought and the associated erosion of their adaptive capacity. The respondents in Gabi even said that drought tended to occur once every five years, but this observation was not confirmed by their response in terms of timeline of drought incidents (Table 2) . However, the general perception of the increased frequency of drought by the workshop participants agrees with reports by UNEP (2002) and Thornton et al. (2009) that drought is likely to become more frequent and more severe in the Sahel as a result of global climate change.
In all the three sites, children, women, and elderly people were reported to be the groups most vulnerable to droughts. Poor households without livestock were also mentioned as vulnerable to droughts as they had no means to buy grain to meet food deficits. The participants' response agrees with the World Food Programme's report on food security in Niger (WFP 2005) which observed that groups vulnerable to drought and food insecurity are generally farmers with small farm size, livestock keepers with small herds, sedentarized pastoralists having few animals, households with large family size, and female-headed households. Livestock as a store of wealth play an important role in drought Too much rain at the beginning of the season followed by cessation of rainfall while crops were growing
Severe Loss of animals due to feed scarcity and sales of livestock and household properties to buy food 2005 Sudden cessation of rainfall and insufficient rainfall Severe Sales of livestock to buy grains mitigation and risk coping strategies of pastoral/agropastoral households (Turner 2000) .
Community actions and external assistance in response to drought
The major coping strategies of the agro-pastoral communities in the study sites in response to droughts included harvesting of wild plants, sales of livestock to buy grain, migration to nearby towns or neighbouring countries (Nigeria for those in Gabi and Zermou), and help from relations (Table 3 ). The coping measures to droughts were similar in all the three sites. However, it has to be emphasized that coping strategies change over time as households modify or change their livelihood options (Campbell 1999) . The response from the workshop participants shows that a wide range of coping options exists in the agro-pastoral communities even though their effectiveness may vary with the severity of drought (Campbell 1999; Turner 2000) . These coping measures were generally seen by the participants as ineffective when faced with severe droughts. The reason for ineffectiveness of these community actions was also attributed to increased frequency of droughts between the past two decades which had weakened their ability to cope as the three communities had experienced at least two droughts (1997 and 2005) in the past 10 years (Table 2) . In all the three sites, government interventions, largely in the form of food aid, were seen by participants as important in enhancing their ability to cope with the impacts of droughts (Table 3) . Food aid by the national government consisted of distribution of a few bags of cereals (mainly millet, sorghum, and maize) to the affected households. Most of the food aid by the national government was donated by the foreign governments, particularly in the case of the severe drought of 2005 in Niger. However, food aid by the government is not always regular and is often not well targeted, largely due to dependence of the government on foreign donations and government bureaucracy in the distribution of aid. Another major problem with government assistance in coping with droughts in pastoral and agro-pastoral communities is that it is often reactive and mainly focused on relief service (Barton et al. 2001 ) for those made destitute by drought, which suggests absence of a long-term national adaptation plan and financing mechanisms in coping with the impacts of climate change. According to the workshop participants, drought-related assistance from NGOs to the communities was minimal or none except for the drought of 2005 (Table 3) which attracted worldwide attention due to its severity.
Future preparedness to reduce vulnerability to drought
Community actions as well as external interventions in advance of any major hazard are both necessary to minimize the impact of drought and other climaterelated shocks. During the workshop, the participants in each study site were asked to identify community actions as well as external assistance that will enhance their future preparedness to reduce their vulnerability. To reduce vulnerability to future drought, the participants suggested expansion of cultivated land, off-season farming, small ruminant husbandry, application of fertilizers, adoption of improved and drought-tolerant crop varieties, and reclamation of degraded land. From these suggested community actions, livelihood diversification in forms of off-season farming and investment in livestock (mainly small ruminant fattening) were viewed by the respondents as the promising options to reduce their vulnerability to future climatic shocks. These options (off-season farming and small ruminant fattening) are gender-differentiated as they are mainly women's activities in many agro-pastoral communities in West African Sahel (Saqalli 2008) . The critical role of women in reducing vulnerability to drought and other shocks can partly be explained by the exodus of many young men from pastoral and agro-pastoral communities into urban centres leaving women and elderly men behind (Saqalli 2008) . However, young pastoral and agro-pastoral men in urban centres contribute to the rural economy through remittances to their households (Saqalli 2008) . The external assistance required for community preparedness for future drought/famine included supply of agricultural inputs at subsidized rates, establishment of cereal banks and input shops, digging of wells for off-season farming, supply of feed supplements and veterinary drugs, better access to credit, and training in income-generating activities. The suggested external assistance essentially focuses on institutional support for the agro-pastoral communities and favourable agricultural policy. In all the sites, the participants tend to rely on external assistance as means to reduce vulnerability to future hazards.
Strengths and limitations of participatory vulnerability approach: experience from our study
The degree of individual participation at the community workshop and focus group discussion in all the three study sites was good, due largely to the skilled facilitator who moderated the meeting despite the challenge of ensuring productive dialogue among multiple local stakeholders (van Aalst et al. 2008) . This confirms the important role of the facilitator in participatory vulnerability assessments, which may shape the outcome. However, the facilitator faces the challenge of being independent of the process being facilitated. Despite the good facilitation of the community workshops, it was noted in Gabi and Zermou that women hardly participated in the discussions but the involvement of women in Fakara was good. The facilitator specifically asked some of the women in Gabi and Zermou to talk, but only few of them did so by just assenting to what men had said. This could be attributed to a very strong influence of Islam in these study areas, as they are close to the northern part of Nigeria where there is influence of some radical Islamic groups. Women are generally marginalized in these areas and can hardly talk in public when men speak. When we recognized this problem in Gabi and Zermou, we tried to organize a separate focus group for women but we could not as we did not have any woman in the project team and a man is not allowed to lead women's group discussion in these areas. This problem faced in Gabi and Zermou raises the potential influence of socio-cultural contexts on participatory vulnerability analysis and the limitation of the applicability of findings from PVA in view of this challenge.
The unanimity of response for most of the issues discussed on vulnerability to drought in the study areas could be a reflection of the actual experiences in the community, but it could also be attributed to the domination of the majority opinions which might have discouraged minority views. However, there were minority views on the severity of drought in the study sites, particularly for drought considered modest by a majority of the participants. The view of the minority respondents is likely based on the effect of the drought on their livelihoods, as the impact on households in a community varies depending on their livelihood strategies, socio-economic profiles, and resource endowments.
One of the strengths of PVA is that it can strengthen linkages between research and local practices, and foster the alliance between the communities and the external agencies, particularly NGOs (Table 4) . In our study, at least one NGO participated in the community workshop in each site, as well as representatives from the Ministry of Animal Resources and the Ministry of Public Health, but their presence tended to trigger a long list of requests for external assistance by the community members. The challenge this poses is how to elicit correct information from the community members, while at the same time avoid raising their expectation of external interventions, as this may affect their design of community actions. Again, this requires a skilled facilitator to manage the groups and ensure focus on the issues being discussed.
Other strengths and weaknesses of PVA are presented in Table 4 based on the literature. Our experience from this study confirms most of these strengths and weaknesses. The main weakness of participatory vulnerability assessments is the scalability of findings, as they are often location-specific. Therefore, participatory assessment should be complemented with more rigorous quantitative approaches to enhance applicability of the results from participatory approaches. For example, the response on the severity of drought in the study sites could be validated by the meteorological data.
Conclusion
The incidence of drought has become more frequent in the last three decades, according to the respondents in all the three study sites. The common features of drought in the study sites included sudden cessation of rainfall, late onset of rainfall, and insufficient rainfall, which led to poor crop yields or complete crop failure. The main impacts of drought on livelihoods of the communities were food shortage, famine, sales of livestock to buy grains, and forced migration of young people. Children, women, and elderly people were the most vulnerable groups to drought. Poor households without livestock were also mentioned as vulnerable to drought as they had no means to buy grain to meet household food deficit. The major coping strategies of the community in response to drought included harvesting of wild plants, sales of livestock to buy grain, migration to nearby towns or neighbouring country, and help from relations. These coping measures were generally seen as ineffective when faced with severe drought. In all the sites, government interventions in the form of food aid were seen as very important in enhancing their ability to cope. However, food aid by the government is not always regular and not well targeted.
Some of the strengths of participatory vulnerability approaches as found in our study include inclusivity and participation of the local stakeholders in decisionmaking on community actions to reduce vulnerability and strengthening of linkages between research and local practices and between the local communities and external agencies that can provide support. Despite these strengths, participatory vulnerability approaches face the challenge of domination by a few people and reinforcement of the existing power relationship and inequalities in the community. The main weakness of participatory vulnerability assessments is the scalability of findings as they are often location-specific. Therefore, participatory assessment should be complemented with more rigorous quantitative approaches to enhance applicability of the results to other locations with similar contexts.
Endnotes
1 Drought in this study is defined by informants and as such includes both mild (moderate) and severe droughts with the latter often associated with famine. According to the participants, drought referred to temporary lack of water caused primarily by climate, which negatively affects the agricultural productivity and human society. From this definition, the respondents focused on meteorological drought.
